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Response to DOl Comments
October 23, 2009

Comment 1 (Section Two: Overview)

We disagree with the statement on page 8 clainfiagNorth Dakota has four mandatory federal
Class | areas as defined under the Clean Air ActBased on the legislation establishing
Theodore Roosevelt National Park and the CleanA&i; North Dakota has two mandatory
federal Class | areas (i.e., Theodore RooseveliahdP the Lostwood Wilderness Area). The
entire acreage of Theodore Roosevelt NP is onesClagea under the Clean Air Act, and should
be treated as such for all protection purposed) ascassessing for increment consumption and
calculating visibility impacts.

Response North Dakota has two Class | areas within itsrmaries: the Theodore Roosevelt
National Park which consists of three separate distinct units and the Lostwood National
Wildlife Refuge Wilderness Area. The Departmennsiders the three units of Theodore
Roosevelt National Park to be three separate doramodeling purposes for the following
reasons:

A.

Theodore Roosevelt National Park (TRNP) as a B#3s | area consists of three units
(see 44 FR (November 30, 1979) at 69125 and 69IPTFR 8§ 81.423 and NDAC 8§ 33-
15-15-01.2 (Scope) relating to 40 CFR 52.21(e)he &reas are not contiguous. The
North Unit and South Unit are separated by apprakehy 38 miles.

Federal regulation, 40 CFR 51.301, stat@slvérse impact on visibility means, for
purposes of section 307, visibility impairment whib interferes with the
management, protection, preservation, or enjoymentof the visitor's visual
experience of the Federal Class | area. This det@ination must be made on a case-
by-case basis taking into account the geographic text, intensity, duration, frequency
and time of visibility impairments and how thesettas correlate with (1) times of
visitor use of the Federal Class | areas, and l{8) ftequency and timing of natural
conditions that reduce visibility. This term daest include effects on integral vistas.”
(Emphasis added) Combining the three units of TRIN® a single area for visibility
analysis fails to address the “geographic exteh&ny visibility impairment.

The North Unit is not visible from the South Uand vice versa. The commingling of
receptors from the units for a visibility analysmsrepresents the ability of a park visitor
to observe features in another unit.

Any viewable scenes outside any unit of TRNP froitiiwv the unit are “integral vistas”.

The effects on integral vistas are not consideregnwdetermining whether an adverse
impact on visibility will occur. There are no geglcal features, terrain or structures in
any unit of TRNP that are viewable from anothert aeross the land regions separating
the units. For example, terrain peaks in the Sairth would have to rise at least 900



feet above terrain in the North Unit, due to thetliEa curvature, to be seen by a visitor in
the North Unit. So the visual range of visitorsane unit does not include aspects of
another unit.

D. The Department has treated the units as sep@lass | areas for 30+ years for purposes
of PSD increment consumption without objection frEBPA or the FLMs prior to 2006.

E. Treating the three units as a single Classd affectively extends Class | status to areas
between the units which are classified as Clabyg tule and law.

F. The units have three different names, the Salrl, the North Unit and the Elkhorn
Ranch Unit.

Comment 2 (Section Three: Plan Development and Consatiati

The plan addresses the State of Minnesota’s redoeNDDAQ to analyze the feasibility of
reducing electrical generating unit (EGU) emission®North Dakota to less than 0.25 pounds
per million Btu (Ib/MMBtu) for sulfur dioxide (S€ and less than 0.22 Ib/MMBtu for nitrogen
oxides (NQ). While NDDAQ listed reasons why it did not bekethe State of Minnesota’s
request was supported by assessments of impaagguest that ND supply the emission rates
established by the regional haze plan from EGUesacthe State so we and the public can be
informed of any differences between the requeshfMinnesota and the final requirements of
the NDDAQ plan.

The U.S. Environmental Protection Agency (EPA) wiled to review any discrepancy between
the Minnesota regional haze plan and the North Bakegional haze plan during its review and
approval process. In addition, we agree with NDDA@t the EPA should address the
significant contribution of international emissiopgrticularly from power generation in Canada,
in support of NDDAQ'’s efforts for reasonable pragge

Response We believe the Ib/f0Btu metric proposed by Minnesota is inappropriitee it is

not based on the four factors that must be corsiléor a reasonable progress analysis as
required by rule and law. We believe cost mustcbasidered, especially on a dollar per
deciview of improvement basis.

Comment 3  (Section Four: Monitoring Strategy and Other plementation Plan
Requirements)

We note that the language in the footnote of Tableimplies that the visibility monitoring
conducted under the cooperative Inter-Agency Maemtp of Protected Visual Environments
(IMPROVE) system at Theodore Roosevelt NP is conpmore than one Class | area. While
the monitoring is at one unit, it is representatvall three units of that one Class | area.

We appreciate NDDAQ's efforts to enhance monitoohgisibility with additional collection of
data. We support the ongoing efforts to collext periodically update state-wide inventories of
pollutant emissions that may contribute to thebiisy impairment noted on page 24 of the Plan.



Response The footnote to Table 4.1 will be changed.

Comment 4 (Section Five: Baseline and Natural Conditiond &imiform Rate of Progress for
North Dakota Class | Areas)

As previously noted, we do not agree with the stet® on page 30 that North Dakota has four
distinct Class | areas. We do agree that the IMPR@ata collected at Theodore Roosevelt NP
sufficiently tracks the long-term visibility condihs across the entire park and can be used for
implementing the requirements of the regional hase

Response See response to Comment 1.
Comment 5 (Section Six: Sources of Visibility ImpairmantNorth Dakota Class | Areas)

We appreciate the presentation of the Western Ragidir Partnership (WRAP) assessment of
sources of visibility impairment at the two Nortlakbta Class | areas. In particular, Table 6.6 is
a useful summary of North Dakota’s contributionitgpairment listed by component of light
extinction. This forms a baseline to compare tg¢ conditions in the reasonable progress
section of the Plan. We ask that NDAQ clarify lie iharrative that the sulfate and nitrate results
are based on regional modeling using the CAMx-PSAtirce apportionment tool, while the
analyses of weighted emissions potential for orga&arbon (OC), elemental carbon (EC), and
particulate matter (PM) are based on emissionsrasidence time, not modeling. Figures 6.1,
6.2, 6.7, and 6.8 would be more informative if ttedgo included 2018 results for sulfate and
nitrate as is shown in the other figures for OC, B PM.

Response The Department will clarify that sulfates andraies are based on WRAP’s tracer
analysis modeling results and the results for thergpollutants are based on WRAP’s weighted
emissions potential analysis.

WRAP does not provide results for Case PRP18b ukial tracer analysis (only Base 18b).
We have included the weighted emission potentidEPyanalysis for S©and NQ that includes
2002 and PRP18b results. However, we disagreeth@WRAP’s estimate of oil and gas NO
emissions in 2018.

Comment & (Purpose of the BART Program)

The core purpose of the BART program is to impreggility in our Class | areas. BART is not
necessarily the most cost-effective solution. ladteBART represents a broad consideration of
technical, economic, energy, and environmentallaing visibility improvement) factors. We
believe that it is essential to consider both tegrde of visibility improvement in a given Class |
area as well as the cumulative effects of imprownggbility across all of the Class | areas
affected.

Response The determination of Best Available Retrofit Teclogy (BART) is based on the
assessment of five factors: 1) Cost of complian2g,the energy and nonair quality



environmental impacts of compliance, 3) any exgtollution control technology in use at the
source, 4) the remaining useful life of the sowand 5) the degree of improvement in visibility
which may be reasonably be anticipated to resalnfthe use of such technology (CAA, Sec.
169A(9)(2)). The Department has considered a#l factors in its BART determinations. EPA,
in Step 5 of the BART Guideline states “...you aeefto determine the weight and significance
to be assigned to each factor”. In determining BARsibility improvement was generally not
weighted as heavily as the cost of compliance sxave believe the single source modeling
required by the BART guideline does not give a tmepresentation of the degree of
improvement in visibilitywhich may reasonably be anticipated to result fronthe use of the
technology

We believe the cumulative visibility effects anagypromoted by DOI is scientifically unsound
and not in accordance with rule or law. Adding theximum improvement value (or B8
percentile) at one Class | area to the maximum awvgament at another Class | area does not
account for these maximums happening at differemé¢d. In addition, DOI has not defined
which Class | areas should be added together teaelthe cumulative impact. This makes the
analysis arbitrary. The single source modelingeuBART does not provide a realistic estimate
of visibility improvement of a given technology.réating a “cumulative effects” analysis based
on the flawed BART analysis only compounds the ¢oaacy and misleads the reader of the SIP.
In addition, the BART Guideline only requires arakation of the change at each receptor. It
does not require adding these changes together.

Comment 7 (Five-Step BART Process)

Step 1: IDENTIFY AVAILABLE RETROFIT CONTROL TECHNOL OGIES
Except for Great River Energy’s (GRE’s) analysisN®y from Coal Creek, all of the other $0
and NQ analyses included a reasonable suite of options.

We also have some general comments that apply ob tile PM analyses. We believe that the
BART analyses are deficient in that they neithedrads upgrades to the existing Electrostatic
Precipitators (ESPs) or propose limits that reiahdly reflect the capabilities of those existing
ESPs, as well as the proposed new baghouses, ttoldidterable PM. EPA’s BART Guidelines
(Guidelines) advise:

e “...itis important to include control options that involilmprovements to existing controls and
not to limit the control options only to those measutet tnvolve a complete replacement of
control equipment.”

« “...for retrofitting existing sources in addressing BAR®u should consider ways to improve the
performance of existing control devises, particularly whetontrol device is not achieving the
level of control that other similar sources are achievingractice with the same device. For
example, you should consider requiring those sources wétttrestatic precipitators (ESPs)
performing below currently achievable levels to improve theiformance.”

Although all of these sources have ESPs in placegrof them except Stanton Unit #1 is
currently achieving a level of performance equinat® the 0.015 Ib/mmBtu proposed for ESPs
at sources such as Peabody’s Thoroughbred and L&&fhble County projects in Kentucky.

Furthermore, EPA has recently issued a permit iligitthe Desert Rock facility to 0.010

Ib/mmBtu filterable PMo, new baghouses are being permitted at 0.009 20WWthmBtu in

4



Virginia (Virginia Hybrid Energy Center) and Wyongr(Dry Fork, WYGEN 3), and ND DOH
proposed to permit the Gascoyne project at 0.04rdriiBtu. Instead, the limits on filterable
PMjo proposed by NDDAQ are two — to — three times thession rates measured by stack
testing and cited by NDDAQ. While we understandt thacertain “safety margin” must be
allowed, we believe that the BART limits should d&# to encourage continued good operation
and maintenance of the pollution control equipment.

Response The comment regarding the suite of options eatald for NQ controls at Coal
Creek will be addressed later under the specifimments on the Coal Creek BART
determination.

Regarding BART for PM at the BART eligible sourcés,2008 the emission rate at these
sources ranged from 0.004 Ibf1Btu to 0.015 Ib/1®which is generally comparable to levels
achieved under BACT. The Department evaluatedntestack tests at the various power plants
and found that emissions could vary up to 0.0610bBtu at Leland Olds Unit 1. The variation
in the PM emission rate is probably due to a vimain the coal combusted (i.e. higher ash,
different ash resistivity, etc.) and/or variationghe boiler and ESP operations. Sources must be
able to comply with a BART limitation at all timegnless specifically exempted. The
Department chose to reduce the current allowablendiwom 0.10 Ib/18 to 0.07 1b/16 Btu.
This allows the sources to maintain continuous d@mpe yet requires the source to assure the
ESP is working properly. The Department also neei@ the effect of PM from the BART
sources on visibility. Based on the maxim@drhour emission rate for the baseline period (5
years) the maximunmpact was 0.027 deciviews (9%ercentile). This amount of impact is
considered very small and inconsequential. TheesewSP at the BART sources is 30 years
old. The Department’s review found that it was oost effective to replace them and any
improvement would not provide appreciable visigilimprovement. We have concluded that
0.07 Ib/16 Btu is a reasonable emission limit after consitgthe five statutory factors.

Comment 8

Step 3: EVALUATE EFFECTIVENESS OF REMAINING CONTROL TECHNOLOGIES
The ability of SCR to reduce emissions, as assumdyy NDDAQ, was inconsistent and
sometimes underestimatedFor example, for the LNB/OFA+SCR option, GRE, BaElactric
Power Cooperative (BEPC), and NDDAQ sometimes asdud07 Ib/mmBtu for all averaging
periods. However, for example, the WY DepartmentEoivironmental Quality has issued
permits for new EGUs requiring that they meet QlY5nmBtu over averaging periods of 24-
hours and 30-days. Furthermore, EPA’s Clean Air Kdtw (CAM) data (Appendix A) and
vendor guarantees show that SCR can typically &% Ib/mmBtu (or lower) on an annual
average basis. GRE, BEPC, and NDDAQ have not peovahy documentation or justification
to support the higher values used in their analySes review of operating data (Appendix A)
suggests that a NOimit of 0.06 Ib/mmBtu is appropriate (with an agete “safety-margin”)
for LNB/OFA+SCR for a 30-day rolling average, an@0lb/mmBtu for a 24-hour limit and for
modeling purposes, but a lower rate (e.g., 0.0&Btu or lower) should be used for annual
average and annual cost estimates. When the ailN@alkeductions are underestimated, the
cost-effectiveness of the control option is negdtiaffected.



Response The 0.05 Ib/10Btu limit in Wyoming was for the Dry Fork Plant wh is a new
plant and has not demonstrated that it can metlithia

DOI claims that SCR can achieve 90% removal efficye The Department believes this is true
for new units but not for retrofits. The EPA AiolRition Control Cost Manual states “In
practice, SCR systems operate at efficiency inréimge of 70% to 90%.” EPA’s Air Pollution
Control Technology Fact Sheet for SCR states “S€C&apable of NQreduction efficiencies in
the range of 70% to 90%.” In the ANPR for the FQarners Power Plant (Federal Register
8/28/09) EPA states “APS estimated that SCR cocildeze NQ control of approximately 90%
or greater from the baseline emissions. For neilittas, 90% or greater reduction in N@om
the SCR can be reasonably expected. See May 200& \Waper on SCR from Institute of
Clean Air Companies. For SCR retrofits on an éxjstcoal-fired power plant, Arizona
Department of Environmental Quality (ADEQ) detersdnthat 75% control from SCR
(following upstream reductions by LNB) was apprafeifor the Coronado Generating Station in
Arizona. Based on this data, EPA has determinatiah 80% control efficiency for SCR alone,
rather than the 90+% control assumed by APS, isogpiate”. The Department believes 80% is
a reasonable estimate that allows the source tgplgomth the expected emission limit on a
continuous basis.

Comment 9

Step 4. EVALUATE IMPACTS AND DOCUMENT RESULTS

The cost of SCR was consistently overestimateBPA’s BART Guidelines recommend use of
the OAQPS Control Cost ManuaNeither Minnkota Power Cooperative (Minnkota), GRE
BEPC, nor NDDAQprovided justification or documentation for thewst estimates. We were
not provided with any vendor estimates or bids, aodeused the recommended Control Cost
Manual. This resulted in much-higher SCR costs thaggested by available literature (see
Appendix B cost summaries) which shows SCR costs ranging f&850 - $267/kW. As
recommended by the BART Guidelines, we applied @#&€PS Control Cost Manual to the
EGUs and derived costs that fell within the AppenBi cost-survey range. As a result, we
believe that capital and annual costs are overagtunbyNDDAQ.

According to EPA’s BART Guidelines, “the basis feguipment cost estimates should be
documented, either with data supplied by an equipmendor (i.e., budget estimates or bids) or
by a referenced source (such as the OAQPS Contisil l@anual Fifth Edition, February 1996,
453/B-96-001). In order to maintain and improve sistency, cost estimates should be based on
the OAQPS Control Cost Manual, where possible. Thatrol Cost Manual addresses most
control technologies in sufficient detail for a BARnalysis. The cost analysis should also take
into account any site-specific design or other doos identified above that affect the cost of a
particular BART technology option.”

EPA'’s belief that the Control Cost Manual shouldthe primary source for developing cost
analyses that are transparent and consistent atr@ssation and provide a common means for
assessing costs is further supported by this Noeemp2007, statement from EPA Region 8 to
NDDAQ:

The SQ and PM cost analyses were completed using the CUECost nfamerding to the
BART Guidelines, in order to maintain and improve consstenost estimates should be based
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on the OAQPS Control Cost Manual. Therefore, these asabfsould be revised to adhere to the
Cost Manual methodology.

We are especially concerned about the lack offjcation and support for the estimates of costs
for reheating the exhaust gas streams to facildadtétion of “tail-end” SCR. Reheat costs are a
critical issue affecting the economic feasibilifySCR, and, even in those cases where some data
were presented (by GRE), it was still not adequatreus to be able to understand the
assumptions that formed the bases for the natwslugage estimates. Furthermore, we are
concerned that the costs of catalyst, ammoniafraligg, and natural gas were inflated beyond
what we typically see, or what is projected by Bmergy Information Administration (EIA) with
respect to future natural gas prices. Finally, we @ncerned that this critical cost was simply
scaled from a few examples and applied to other &6&yses—we believe that it deserves
individual analyses specific to each case.

Response The DOI used the EPA Air Pollution Control Cddanual (February 1996) to
estimate the capital cost and operating costsh®ISCR system. The DOI did not use the most
current version of this manual which is dated Jan@@02. The EPA Air Pollution Control Cost
Manual (both versions) is significantly out-of-ddte estimating costs for SCR. This can be
seen from the recently published results of EPA8aw of the Four Corners Power Plant BART
analysis. In the Advanced Notice of Proposed Raleng (August 28, 2009), EPA published
the Consultant’s, EPA’s and the National Park Sexrsi estimate of the cost for N@ontrols.
The annualized cost of SCR was as follows:

Unit Consultant EPA PS
1 $22,297,000 $16,599,600 $2,983,000
2 $23,634,000 $17,851,500 $3,052,010
3 $23,173,000 $16,962,000 $3,497,117
4 $55,755,000 $39,810,900 $9,838,997
5 $55,755,000 $39,810,900 $9,213,942
The NPS cost estimate is 4-6 times lower than ERA&tsnate.
For SCR alone the cost effectiveness was:
Consultant EPA Cost NPS Cost
Unit ($/ton) ($/ton) ($/ton)
1 4,343 3,758 1,558
2 5,484 4,803 1,469
3 4,582 3,646 1,684
4 4,872 4,341 1,185
5 4,872 4,330 1,357

It would appear the NPS is underestimating annedl@CR costs by as much as a factor of 6
and cost effectiveness by as much as a factor @it discrepancy between the annualized cost
and the cost effectiveness is apparently due toNB® overestimating the effectiveness of SCR.

7



Based on this apparent underestimation, it apgbarsosts provided by the consultants and the
Department’s estimates are similar to EPA estimatet are reasonable. Any estimate by the
FLM of cost on a dollar per deciview basis wouldsiailarly flawed.

As pointed out earlier, the OAQPS Control Cost Mans out-of-date. EPA accepted estimates
based on the CUE Cost Model for the Four CornemsePd’lant BART analysis. Since the

OAQPS Control Cost Manual is out-of-date and dcadii underestimates control costs, we
believe the CUE Cost Model provides a more realisstimate of the costs.

Comment 1Q (Step 5: Visibility Improvement)

A) DOI believes it is appropriate to consider bditle degree of visibility improvement as
well as cumulative effects.

B) DOl is concerned that the Department did notvjg® the total improvement for each
BART option.

Response The total improvement under BART is not the hestric for addressing visibility
associated with each option since the single soomaéeling under BART overpredicts (by a
factor of 5-7) the actual improvement in North D&kolncremental differences in improvement
provides an easy way to evaluate the visibility iay@ment benefits of one option over another.
The difference is equivalent to the total improveina one option minus the total improvement
of the other option. Providing the total improvemwill mislead the reader of the SIP because
of the overprediction. However, this informatioancbe extracted from the analyses conducted
by the operators of the BART sources.

C) DOl is concerned about the difference in theideling for Leland Olds Unit 2 and the
Department’s and Basin Electric’'s modeling res(ilte latter two sets of results agree
closely).

Response There are bound to be differences in modelimglte when different model settings
and options are used as well as different recagids. One error noted in the DOl modeling
results was the input for the maximum 24-hour, 8@ission rate for Unit 2. DOI used 17,610
Ib/hr plus 1,581 Ib/hr for sulfate. Unit 2 had aximum 24-hour S@(includes S@) of 12,205
Ib/hr during the baseline period (2000-2004). Apparently used an $@ SQ, emission rate
based on maximum future sulfur content. This inect since current visibility conditions
(12,205 Ib/hr) are compared to conditions afterticia are applied. The BART Guideline states
“Use the 24-hour average actual emission rate fribva highest emitting day of the
meteorological period modeled (for the pre-consag#nario)”. The meteorological data used by
the Department is from 2000-2004. Use of poteritiadre uncontrolled emissions for the pre-
control scenario is inconsistent with the BART galide. The Department also noted that this
error carried over into the emission rates for ogh@lutants. This error will provide a much
greater improvement in visibility as found by th©D

Comment 11 It appears to be more beneficial to reduce @n to reduce SOn this cool
climate.



Response The Department does not necessarily agree Wwishstatement. There are situations
in North Dakota where reduction in N@as very little impact on visibility. This can Been
from the AVS | analysis. A 65% reduction N@,356 tpy) only provided a 0.01 deciview
improvement in the average of the 20% worst days.

Comment 12 DOI recommends more emphasis on the dollar peivekw metric.

Response There was no established data base for thisienetren the BART analyses were

developed and when the Department was making dsidas. Even the DOI’s data is not very
useful since the EPA has not approved the BARTraetations in that database. Again, the
single source modeling does not reflect the trgéility improvement. It may be more realistic
in some states than in others. Therefore, the adsgn of $/deciview in North Dakota to

$/deciview in another State is not an apples-tdespgomparison. The Department has
considered the incremental visibility improvemeetween BART options. We believe this is
the best metric given the limitations of single m@umodeling to provide realistic estimates of
visibility improvement.

Comment 13 For several units, NDDOH is proposing alternatsulfur dioxide (S¢) limits
that are similar to the presumptive BART limits hase they allow a source to choose between a
limit in terms of pounds of emissions per millionuBof heat input, or percent reduction of that
pollutant. While EPA presented its BART Guidelifes SO, in that format, we do not believe
that it was EPA'’s intention to allow the sourcectmose the more favorable limit. By definition,
BART represents the highest degree of control thetts the five-factor test. Where NDDOH
has determined that a Ib/mmBtu limit is reasonaltlshould require that that limit be met.
Similarly, where NDDOH has determined that a perceduction limit is reasonable, it should
require that that limit be met. If both limits adetermined to be reasonable, then to allow the
source to choose only one clearly does not reptabenmost stringent reasonable degree of
control. Therefore, where NDDOH has proposed adtitva limits, both should be required.

There is also a fundamental problem with settindy ca percent-reduction limit on SO
emissions. If fuel sulfur content increases, emrssican increase correspondingly. Unless sulfur
content is limited, or a cap is placed on mass sions (e.g., Ib/hr, tons/yr as proposed by
Wyoming, for example), the actual amount of,®@itted is unlimited.

Response The DOI has requested that the sulfur dioxiduitétions be written as 95%
reduction_and).15 Ib/16 Btu instead of 95% reduction 6x15 Ib/16 Btu. Coal quality data
suggests that the source may not be able to comihy the 0.15 Ib/10 Btu limit when the
maximum sulfur coal is received. This would make tequested standard impossible to meet
for high sulfur coal. The BART guidelines (40 CFR, Appendix Y, Section IV.E.4) states
“you must require 750 MW power plants to meet dpettilevels of SQ@ of either 95 percent
control or [emphasis added] 0.15 IbflBtu”. The guidance does not indicate both stasslar
apply. In addition, the BART presumptive level® arot applicable to any source in North
Dakota except for NOat Coal Creek Station.



The DOI has also asked that a mass per unit of linmebe placed on the permit for 3OThe
Department believes this is unnecessary since gpailment’s evaluation of visibility impacts
was based on full load and worst case sulfur Kighest 24-hour emissions). The Department
asked the EPA if a mass per unit of time limit (®ur basis to ensure the accuracy of the
modeling) was necessary in the permit that estaddighe BART limits. In a November 21,
2005 response from Laurel Dygowski of Region 8vas stated “we think that a 24-hour limit is
unnecessary and may not be of much value”. BarselRA’s guidance and the Department’s
determination that mass per unit of time unitsraosenecessary, the Department will not include
such limits in the permit that establishes the BARTits.

Comment 14 DOI does not believe Heskett Unit 2 should beregt from the BART
requirement.

Response The Department is reevaluating the status ofkelesUnit 2. This unit will be
addressed in a supplement to this SIP revision.

Comment 15 DOI believes the 70% reduction requirement agkeé Unit 2 is misleading.
Response The 70% reduction is a requirement that wasqalan the draft Permit to Construct.
The calculations that were provided are accuratedban the coal quality expected. The
Department will clarify that the permit requiremgi@0% reduction) is not an actual reduction
from current emissions.

Coal Creek BART Determination

Comment 16 Low NOs burners and Over-Fire Air should have been consieoupled with
SCR.

Response The Department evaluated SCR at an emissionafa@043 1b/16 Btu (annual
average) which is equivalent to 0.05 I5/Hu on a 30-day rolling average basis. This & th
same as the lowest emission rate in the RBLC. \We\e a lower emission rate is not
achievable on a continuous basis. Because Coak@ealready equipped with LNB and a form
of overfire air, the modifications of these systeimsiot expected to reduce emissions below
0.043 Ib/16 Btu.

Comment 17 NDDAQ is proposing upgrading the existing wetutber to limit SQ emissions
to 0.15 Ib/mmBtuor 95% reduction on a 30-day rolling average badi® proposed scrubber
upgrades will each result in an approximately omeirdprovement in visibility at Theodore
Roosevelt NP and 1.9 dv cumulatively when Lostwddd is included. We commend NDDAQ
for the proposed new wet scrubber, but recommeaictiie limits requirdoth 95% controland
0.15 Ib/mmBtu, as well as specific caps on emission

Response The Department’'s BART determination is basedupgrading the existing wet

scrubber to 95% efficiency, not the addition ofeavnwet scrubber. See response to Comment
13 regarding the BART limit.
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Comment 18 NDDAQ is proposing LNB + SOFA at 0.17 Ib/mmBtum @ 30-day rolling
average basis as BART for NO As a result, visibility would improve by 0.10 @ Lostwood
and 0.19 dv cumulatively.

Response See response to Comment 6, Paragraph 2.

Comment 19 NDDAQ has underestimated the effectiveness oR S only 80% control
efficiency.

Response See response to Comment 8.

Comment 20 NDDAQ has overestimated the costs of SNCR an&.S®any of the costs
associated with SNCR and SCR presented by GRE &1AQ were not supported by GRE’s
documentation. Costs associated with lost ash sahels ash disposal were not adequately
justified. More reliance should be placed upon oséhe EPA Control Cost Manual when the
source fails, as GRE did, to provide sufficient mogting documentation of its costs. Our
application of the EPA Control Cost Manual yieldadch lower cost estimates for SNCR and
SCR.

Response See response to Comment 9.

Concerning the inclusion of sunk costs of ash saleastructure, an assessment of the effect of
removing sunk costs from the calculations has bperformed and added to the BART
determination. If the sunk costs for the ash sahdstructure are disregarded, then the
annualized cost for SNCR would be $21,750,000;cbst effectiveness would be $8,122 per
ton; and the incremental cost would be $19,692t@er This change improves the favorability
of the SNCR alternative by only 5%, an insignificamprovement that does not change the
choice for BART.

On the matter of the possibility of lost ash sal@®] stated elsewhere in its comments: “If ash
sales are not adversely affected, addition of SN¥8Bomes a reasonable BART selection.”
However, neither DOI, EPA nor others have provigstdence to support the opinion that
SNCR and its associated use of ammonia will noatiegly impact GRE’s ash sales; in fact,

there is some evidence to the contrary. GRE erdatisd 8/8/08 and 8/17/08 provide additional
information on this issue, as does a summary ohdusity of Kentucky study on the matter.

After considering all the information available, RBQ reached the following conclusions.

* SCR and SNCR use at Coal Creek Station will likelsult in ammonia in the fly ash.

* The level of ammonia in the fly ash cannot be ptedi with a reasonable certainty.

* The maximum level of ammonia in fly ash that wosilidl avoid negative impacts on the
salability of the ash cannot be predicted.

Therefore, NDDAQ cannot determine with reasonat@gainty that SCR or SNCR will not

result in a level of ammonia in the ash that colduce or eliminate future ash sales. Any
regulator who determines that SCR or SNCR will jpopardize ash sales would be obligated to
present the evidence in support of that positidvhile another regulator might determine that
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even a small improvement in visibility is worth GRé&king the risk of lost ash sales, making a
wrong decision will inflict a significant financiglenalty on GRE and send ash to a landfill, or be
treated as a hazardous waste (depending on cuulentievelopment), instead of it being used
beneficially. Having considered all of the infortioa available, the NDDAQ BART
determination on this matter remains unchanged.

Furthermore, in a BART and PSD analysis for the @anBublic Power District Nebraska City
Station Unit #1 coal boiler (Construction Permitriaer CP07-0049, 2/26/09 fact sheet, pg. 17),
Nebraska DEQ determined SCR was not BART in parabge ... “ammonia used in the system
would cause the ash to be contaminated, therelpajdzing the current beneficial reuse of a
portion of the ash produced by NCS Unit 1.”

Comment 21 We conclude that SNCR is BART for control of N@&missions from GRE Coal
Creek Units #1 and #2.

Response See Comment 20 and response concerning loSzdeh

Comment 22 NDDAQ has not adequately considered the visibibenefits of the control
strategies it evaluated.

Response Tables showing the visibility impacts of the teffective control strategies will be
added to the GRE Coal Creek BART analysis.

Comment 23 NPS’ analysis of addition of SNCR indicates thaibility would improve by
0.17 dv at Lostwood and 0.32 dv cumulatively. Tyiedds a cost-effectiveness of $17.2 million
per dv at Lostwood WA and $9.2 million per dv cuatidely when Theodore Roosevelt NP is
included, which we believe to be reasonable baped BART determinations and proposals we
have seen nationwide to date. NPS’ estimates dditian of SNCR show cost-effectiveness
values below the $17 - $21 million per cumulativetlat NDDAQ accepted for adding SNCR at
Stanton #1. Considering that the BART programnmisnded to improve visibility, it follows that
any cost-effectiveness value below the costs pexcdepted by NDDAQ at Leland Olds #1 and
Stanton should also be acceptable at Coal Creek.

Response See response to Comment 6.

Stanton Unit 1 Bart Determination

Comment 24 On page 15 of the comments, the DOI states“thegat River Energy (GRE)
operates the 256 MW Stanton Station near Stantbri, N

Response The nameplate capacity of the Stanton Stati@@&MWe, not 256 MW as stated by
DOI. The National Park Service was informed by Erepartment in an October 21, 2009 email
that the nameplate capacity of the Stanton Staio200 MWe. It should be noted that the
BART determination is being conducted for Stanttatin Unit 1, not the entire Stanton Station
(which consists of Stanton Station Unit 1 and Wf). Stanton Unit 1 can supply steam that
will produce 140 — 170 MWe.
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Comment 25 On page 16 of the comments, the DOI states, Baleeve that higher control
efficiency is warranted for both the lignite andB’Rub-bituminous scenarios”. The DOI goes
on to state that a facility burning coal with arcantrolled SQ emission rate of 2.4 Ib/MM Btu
for lignite and 1.6 Ib/MMBtu on PRB “should be capmaof at least 93% control and achieve an
emission limit of 0.09 Ib/MMBtu on a 30-day rollirayerage basi¥. Footnote 11 in the DOI
comments states, “Please see the entry in Appdddiar the permit issued by Wyoming to
Black Hills Power for its WYGENS project”.

Response The DOI states a SD/FF at Stanton #1 “shoulddpmable of” at least 93% control
and an emission limit of 0.09 Ib/MMBtu on a 30-dajling average basis. The DOI attempts to
support this position by referencing the WYGENSIlfgc permit. Although the WYGEN3
facility does have a 0.09 Ib/MMBtu S$SOemission limit, according to the EPA
RACT/BACT/LAER clearinghouse, the 0.09 Ib/MM Btu $@mission limit is on a 12-month
rolling averagebasis, not a 30-day rolling averadpasis. Also, the RACT/BACT/LAER
clearinghouse does not list a required, 3€moval efficiency. If the WYGEN3 facility burns
low-sulfur coal, the facility could comply with th@.09 Ib/MMBtu emission limit with S©
control efficiencies below 90%. Furthermore, ittiee Department’s understanding that the
WYGENS facility has yet to operate and demonstridi@t the S@ emission limit can be
achieved. Based upon these facts, the WYGENS3itiagkermit does not support the DOI
position that a SD/FF at Stanton Station Unit 1otdd be capable of” at least 93% control and
an emission limit of 0.09 Ib/MMBtu on a 30-day of average basis.

The Department maintains the position that a SDdpErating at Stanton Station Unit 1 is
capable of achieving an $@ontrol efficiency of 90%.

Comment 26 On page 16 of the DOI comments, the DOI std®ecause the larger Stanton
Unit #10 also located at this site is achievingslé€s06 Ib/MMBtu on an annual basis
(presumably burning PRB coal) using the same SE2ERnology proposed for Stanton Unit #1,
NDDAQ should explain why a newer installation ofathtechnology at Stanton #1 cannot
perform as well, at least on PRB coal”.

Response The DOI incorrectly states that Stanton #10ayér than Stanton #1. In fact,
Stanton #10 (with a heat input of approximately ®4® Btu/hr) is approximately 2.8 times
smallerthan Stanton #1 (with a heat input of approximale800 MM Btu/hr).

The DOI states that Stanton #10 emitted 8Can emission rate of 0.06 Ib/MM Btu and asks the
Department to explain why Stanton #1 cannot perfasrwell as Stanton #10 when burning PRB
coal. Although the Stanton #10 facility has reteemitted SQ at an emission rate of 0.06
Ib/MM Btu, based upon the average sulfur conterthefcoal burned the S@emoval efficiency

at Stanton #10 is estimated to be approximately.90%e dry scrubber technology proposed as
BART for Stanton #1 is expected to achieve an &itrol efficiency of 90%, so Stanton #1 will
be expected to perform as well as Stanton #10.

Comment 27 On page 16 of the DOl comments, the DOI stdtess likely that increasing the
SD/FF efficiency to achieve 0.09 Ib/mmBtu wouldeyen more cost effective on a $/ton basis.”
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Response The DOI provides no basis for this comment. Diepartment maintains the position
that 90% control is a reasonable control efficiefoly a SD/FF system and that the Stanton
Station Unit 1 would not be able to meet an,&mission limit of 0.09 Ib/MM Btu when
combusting higher sulfur coals.

Comment 28 On page 17 of the DOI comments, the DOI st&i&'®, recommend limits of 0.09
Ib/mmBtu and 93% reduction on a 30-day rolling ager for both fuels based upon recent
determination by other states for EGUs burning £eath similar uncontrolled emissions. Even
if coal quality deteriorates to the anticipated starase 2.4 Ib/mmBtu, 96% control would still
meet the 0.09 Ib/mmBtu limit. We also recommendrsland long-term absolute (e.g., Ib/hr,
tpy) caps on emissions to insure that emissionknail increase greatly over time”. The DOI
reiterates this comment on page 20 of the DOI comisne

Response DOI has requested that the sulfur dioxide litiotas be written as 93% reduction and
0.09 Ib/MM Btu for both fuels instead of 90% redantor 0.16 Ib/MM Btu for PRB_010.24
Ib/MM Btu for lignite. Coal quality data suggestsat the source would not be able to comply
with the 0.09 Ib/MM Btu limit when the maximum sutfcontent coal is received and emissions
are controlled at 90%. This would make the reqéstandard impossible to meet for high
sulfur coal with a 90% reduction requirement. @I suggests that the facility can simply
control at efficiencies greater than 90% (i.e. 96P@wever, the Department’s position is that a
SD/FF operating at Stanton Station #1 is capabl@086 SQ control on an on-going basis, not
greater than 90% control as suggested by DOI.

The BART guidelines (40 CFR 51, Appendix Y, SectldhE.4) states, “you must require 750
MW power plants to meet specified levels of ,S@ either 95 percent contr@r [emphasis
added] 0.15 Ib/10Btu”. The guidance does not indicate both stasslapply. In addition, the
BART presumptive levels are not applicable to suarce.

The DOI has also asked that a mass per unit of lirmebe placed on the permit for 30The
Department believes this is unnecessary since gpailment’s evaluation of visibility impacts
were based on full load. The Department askedE® if a mass per unit of time unit (24-hour
basis to ensure the accuracy of the modeling) veagssary in the permit that established the
BART limits. In a November 21, 2005 response frbaurel Dygowski of Region 8, it was
stated, “We think that a 24-hour limit is unnecegsad may not be of much value”. Based on
EPA’s guidance and the Department’'s determinati@t tmass per unit of time units are not
necessary, the Department will not include sucthitdinm the permit that established the BART
limits.

Comment 29 On page 17, the DOI states, “We believe that MQDshould have included
SOFA with tail-end SCR with reheat in its analysis”

Response The Department analyzed SCR with reheat in tARB analysis. A 90% control

efficiency for SCR with reheat was assumed. Foofies, the Department believes that a 90%
control efficiency for SCR with reheat is highlytopistic and that 80% control is reasonable. It
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should be noted that conducting the BART analysisgian 80% control efficiency would make
the cost of SCR with reheat even more cost prawéit

In the Department’s judgment, SOFA with SCR witheat would not attain greater than 90%
NOy control at Stanton #1. Since SOFA with SCR wiheaat would be more expensive than
SCR with reheat (which has already been determioede cost prohibitive assuming a 90%
control efficiency), it can be concluded that amlgsis of SOFA with SCR with reheat would
also be considered to be cost prohibitive.

Comment 30 On pages 18 and 20 the DOI indicates that theeeed costs for SCR with
reheat included in the BART analysis for Stantora#d higher than the cost estimates prepared
by the DOI. The DOI requests that the Departm@tuchent and justify the SCR with reheat
cost estimate.

Response The DOI requests that the Department documenjustify the SCR with reheat cost
estimate for Stanton #1. The Department consitleescost estimate of SCR with reheat
submitted with the GRE BART analysis to be exteelsidocumented and the Department has
verified the cost estimates.

The DOI states that the expected costs for SCR rettieat included in the BART analysis for
Stanton #1 are higher than the cost estimates @@y the DOI. See response to Comment 9.

Comment 31 On page 21 of the comments, the DOI states, Wkeve that SCR may
represent BART, especially when the modeling isstestified in other reviews are resolved”.

Response The Department has eliminated high-dust SCReesnically infeasible and low-dust
SCR with reheat has been eliminated based on dds. DOI has questioned the Department’s
cost estimates for SCR with reheat and the Depattrhas demonstrated that the costs as
presented are reasonable (see response to CommeBaged upon a consideration of all of the
factors, the Department maintains the position ®@R does not represent BART at Stanton
Station Unit 1.

Leland Olds Unit 1 BART Determination

Comment 32 NDDAQ did not evaluate the impact of the new w&tubber at Unit 1 versus the
baseline condition.

Response The Department evaluated the difference in iligtbimpact between the top two
SO, control technologies, a wet scrubber and spragrdnAs indicated by the BART Guideline,
Step 5, a determination of the neésibility improvement is to be made. Our anadyss
consistent with the BART Guideline. The most effit control option (wet scrubber) was
selected as BART. The amount of visibility improvent versus the baseline may be extracted
from BEPC'’s analysis. The Department did not pnesi@s result since we believe it is incorrect
and misleads the reader.
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Comment 33 DOI recommends that the $Omit be written as 0.15 Ib/f0Btu and 95%
reduction.

Response See response to Comment 13.
Comment 34 DOI believes SOFA + SCR can achieve 83% kgnoval.

Response As pointed out in the Advanced Notice of Promgbgtulemaking for the Four
Corners Power Plant, the Arizona DEQ determinetl I6& control was appropriate following
low NOx burners at the Coronado Generating Station. Idefalds 1 is equipped with low NO
burners. We believe 75% reduction for the retrofita 43 year old plant is appropriate.
Reducing the emission rate to 0.05 I5/Bu achieves 212 tons per year additional \NO
reduction. The cost effectiveness is then $8,888tb $12,784/ton. These costs are still
considered excessive and SCR + SOFA is not BART.

Comment 35 NDDAQ did not evaluate the visibility benefit§ any of the technically feasible
options except for the proposed basic SOFA + SCR.

Response The cost analysis eliminated SCR, coal rebur8CR, coal reburn + SOFA and

SNCR + boosted SOFA on either a very high costcéffeness basis or a very high incremental
cost basis. This left SOFA + SNCR as the mostieffit control option. This option was then
modeled to determine the visibility effects.

Comment 36 NDDAQ is proposing addition of a new wet scrubtielimit SO, emissions to
0.15 Ib/mmBtuor 95% reduction on a 30-day rolling average basis.N&ve estimated that the
proposed new wet scrubber will result in an appr@tely 1.2 dv improvement in visibility at
Theodore Roosevelt NP and 2.4 dv cumulatively whestwood WA is included. We commend
NDDAQ for the proposed new wet scrubbers, but renemd that the limits requirgoth 95%
controland 0.15 Ib/mmBtu, as well as specific caps on emissio

Response See response to Comment 13.

Comment 37 Based upon NDDAQ's analysis, addition of thegmeed basic SOFA+SNCR to
LOS #1 yields a cost-effectiveness of $25.6 millper dv at Theodore Roosevelt NP and $13.2
million per dv cumulatively when Lostwood WA is inded. NDDAQ has not adequately
considered the visibility benefits of the controbsegies it evaluated. NPS’ analysis of addition
of basic SOFA+SCR with reheat yields a cost-effectess of $12.6 — $32.3 million per dv
cumulatively. We would normally consider costs ab®20 million/dv to be above the average
that most states/source are proposing, but betlestethese results warrant further analysis, as
we will discuss in more detail with respect to L&5

Response SOFA + SCR has an estimated cost of $8,888 ;78%2ton of NQ removed. The

incremental cost would be approximately $15,748{to$25,319/ton over the next most efficient
option. It is clear that SOFA + SCR, or SCR alas&ot cost effective for this unit.
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Comment 38 NDDAQ underestimated the effectiveness of addd@R to LOS #1. Oultlet
emissions projected by NDDAQ for SCR at 0.07 Ib/mimBepresent only a 75% SCR control
efficiency We believe that a combination of combarstcontrols (e.g., SOFA) plus SCR can
achieve 0.05 Ib/mmBtu, and represents BART.

Response See response to Comment 8. This is consistéhtather BACT determinations,
especially for retrofits.

Comment 32 NDDAQ overestimated the costs associated wittiregd SCR to LOS #1.0ur
application of the EPA Control Cost Manual yieldadch lower cost estimates for SCR. Many
of the costs associated with SCR presented by BERCNDDAQ were much higher than we
have seen presented at similar facilities and wetesupported by BEPC’s documentation. More
reliance should be placed upon use of the EPA Gb@iost Manual when the source fails, as
BEPC did for LOS, to provide sufficient supportidgcumentation of its costs.

Response See response to Comment 9.

Leland Olds Unit 2

Comment 4Q DOI suggests we investigate the differencesh@irtmodeling results and the
Department’s and BEPC results.

Response The Department has investigated the DOI modelin8ee response to Comment
10(c). The DOI modeling is not consistent with B&RT Guideline. The Department’s and
BEPC modeling is consistent with the guideline.

Comment 42 NDDAQ is proposing to limit S@emissions to 0.15 Ib/mmBtur 95% reduction
on a 30-day rolling average basis. We recommei8 @/mmBtuand 95% reduction on a 30-
day rolling average basis.

Response See response to Comment 13.

Comment 42 We re-modeled LOS #2 assuming that the new waretober would reduce SO
emissions to 0.15 Ib/mmBtu and held all other eoiss to their baseline rates. Our results
estimate that the scrubber would improve visibibty5.6 dv at Theodore Roosevelt NP and 9.4
dv cumulatively when Lostwood WA is included.

Response See response to Comment 10(c). The much high&e emission rate, which is not
consistent with the BART Guideline which require® wf the baseline emission rate, yielded the
higher inaccurate result.

Comment 43 We agree with NDDAQ’s estimates of control effeeness, but suggest that, if

ASOFSA can reduce emissions to 0.5 Ib/MMBtu asrestttd by NDDAQ, then addition of SCR
at 90% as assumed by NDDAQ could bring emissiomendo 0.05 Ib/mmBtu.
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Response As pointed out in our response to Comment 8, @Méiency is a better number for
retrofit of SCR. The Department did use 90% edincy for SCR + ASOFA.

Comment 44 NDDAQ overestimated the costs associated wittiregd SCR to LOS #2.Our
application of the EPA Control Cost Manual yieldadch lower cost estimates for SCR. Many
of the costs associated with SCR presented by B&ERCNDDAQ were much higher than we
have seen presented at similar facilities and wetesupported by BEPC’s documentation. More
reliance should be placed upon use of the EPA Gb@ost Manual when the source fails, as
BEPC did for LOS #2, to provide sufficient suppogtidocumentation of its costs.

Response See response to Comment 9.

Comment 45 We re-modeled LOS #2 and estimate that ASOFACR Svould improve
visibility by 2.3 dv at Theodore Roosevelt NP antl dv cumulatively when Lostwood WA is
included. Our higher control-effectiveness resshsw that we are estimating that removing a
ton of NQ, has greater benefits than estimated by BEPC/NDDAQ.

Response The DOI modeling is inaccurate — see respongeotadition 10(c). We believe the
cumulative results are inappropriate — see respimnSemment 6, Paragraph 2.

Comment 46 NPS’ analysis of addition of ASOFA+SCR with rahend using NDDAQ
modeling results yields a cost-effectiveness 00 $4$9.6 million per dv at Theodore Roosevelt
NP and $2.3 — $5.5 million per dv cumulatively whHesstwood WA is included. We believe
that our cost estimates indicate that addition©@RSvith reheat is reasonable based upon BART
determinations and proposals we have seen natienwidate.

Response See response to Comments 10(c), Comment 6 amun@at 9.

Comment 47 The great disparity between modeling resultddpced by BEPC/NDDAQ and
NPS requires resolution.

Response See response to Comment 10(c).

M.R. Young Station Unit 1

Comment 48 We have estimated that the proposed new wetbbBeruwill result in an
approximately 1.8 dv improvement in visibility athdodore Roosevelt NP and 3.2 dv
cumulatively when Lostwood WA is included. We cormdeNDDAQ for the proposed new wet
scrubbers, but recommend that the limits reqooth 95% controland 0.15 Ib/mmBtu, as well
as specific caps on emissions.

Response See response to Comment 13.
Comment 49 NDDAQ proposes that NCemissions be limited to 2,070.2 Ib/hr on a 24-hour

rolling average basis during startup. We recomntbeatl NDDAQ limit the mass emission rate
(e.g., Ib/hr) to the rate under normal operation.
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Response The proposed limit is under normal operatingdibons without the ASOFA and
SNCR, since the SNCR cannot be operated until tbpep boiler temperature is reached. The
actual startup emissions will be much higher (>thQl0° Btu). Therefore, limiting startup
emissions based on normal operations with SNAR3&Ib/16 Btu) will provide no relief to the
source during startup.

Comment 50 NDDAQ underestimated the effectiveness of addWgPFA + SCR to MRYS
#1. We suggest that ASOFSA + SCR can achievelb/0BnBtu.

Response See response to Comment 8. The Departmenta@®édor ASOFA + SNCR.

Comment 51 NDDAQ overestimated the costs associated withredSCR. In the absence of
supporting documentation by NDDAQ, we also estimiad¢otal annual cost for ASOFA + SCR
with reheat at $9.7 million and $1,028 per ton.

Response Minnkota has provided its own estimate of thetoof SCR as part of the BACT
process under their Consent Decree. Minnkota’snast has been included in the BART
determination.

Comment 52 We believe that ASOFA + SCR with reheat repres8ART for MRYS #1.

Response Based on the Department’s evaluation of the $tetutory factors, we believe SCR +
ASOFA is not BART. As explained in the Departmsn#énalysis, the cost effectiveness is
excessive, the incremental cost over the next eiffisient control option (ASOFA + SNCR) is
excessive and there is very little visibility impeoment especially when the Department’s
cumulative visibility modeling is considered (0.@&civiews average in the 20% worst days).
The cumulative modeling results represents the meadistic degree of improvement in visibility
which may reasonably be anticipated to result ftbenuse of such technology.

M.R. Young Station Unit 2

Comment 53 NDDAQ is proposing upgrading the existing wetubber to limit SQ emissions
to 0.15 Ib/mmBtuor 95% reduction on a 30-day rolling average basis.N&ve estimated that
the proposed scrubber upgrade will result in am@pmately 1.2 dv improvement in visibility at
Theodore Roosevelt NP and 2.2 dv cumulatively whestwood WA is included. We commend
NDDAQ for the proposed new wet scrubbers, but revemd that the limits requirgoth 95%
controland 0.15 Ib/mmBtu, as well as specific caps on emrssio

Response See response to Comment 13.
Comment 54 NDDAQ proposes that NCemissions be limited to 3,995.6 Ib/hr on a 24-hour
rolling average basis during startup. We recomntbatl NDDAQ limit the mass emission rate

(e.g., Ib/hr) to the rate under normal operation.

Response See response to Comment 49.
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Comment 55 NDDAQ underestimated the effectiveness of addWgPFA + SCR to MRYS
#2. We suggest that ASOFSA + SCR can achievelb/0BnBtu.

Response See response to Comment 8.

Comment 56 NDDAQ overestimated the costs associated withirgdSCR. In the absence of
supporting documentation by NDDAQ, we estimatedltannual costs for ASOFA+tail-end
SCR with reheat at $15.6 million and $898 per ton.

Response Minnkota has provided a much more detailed essimate of SCR with reheat as
part of their BACT process under their Consent Becr This estimate has been used in the
Department’'s BART determination.

Comment 57 We believe that ASOFA + SCR with reheat repres8ART for MRYS #2.

Response Based on the Department’s analysis of BART f&®R¥& Unit 2, we believe the cost

effectiveness of ASOFA + SCR is excessive, theeimantal cost over the next most efficient
option (ASOFA + SNCR) is excessive and the vigpilmprovement is very small going from

ASOFA + SNCR to ASOFA + SCR (see Department’s fimaalysis). Therefore, we believe
ASOFA + SCR is not BART.

Modeling

Comment 58 NDDAQ indicates that the purpose of the hybriddaling is as weight of
evidence to discount the impact of internationarijpularly Canadian) emissions and to better
represent plume dispersion from point sources,iquéatly those closer to the Class | areas.
While the CMAQ 36 km grid resolution does allowutibn of the plumes from point sources,
ND’s hybrid modeling assumptions raise more questithat are answered. CALPUFF does
allow tracking of individual plumes but the moddlemistry is much simplified compared to
CMAQ and the methods required to normalize CMAQultssto CMAQ-CALPUFF hybrid
results becomes quite elaborate and questionable.

Response To address commenter’s concerns, Sections §Nd@malizing Hybrid Model RRF

to WRAP CMAQ RRF”) and 8.6 (“The Impact of Interimatal Sources on North Dakota Class |
Areas”) of the draft SIP have been combined andresttely rewritten in a new Section 8.5.6.
The purpose of this revision is to clarify the usad purpose of the NDDoH hybrid modeling
system. The emphasis of the rewrite is that tHaridlymodel was used only to adjust WRAP
CMAQ results, and not as a “stand alone” systere B&lieve the new language helps to clarify
the intent and legitimacy of the NDDoH hybrid madglapproach. The NDDoH also notes that
values used for background ammonia and other irgaitings for CALMET-CALPUFF
(including “alternative protocol” settings of onggi concern to EPA and FLMs) become less
critical as the effect of values used both in thenarator and denominator to a significant extent
“cancel out” in the adjustment ratio applied to WREMAQ results. Certainly, these settings
will have less impact than if the hybrid model waed in a “stand alone” sense.
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We raise the following technical issues with thelAIFF application:

A)

B)

C)

Ammonia is known to be an important input to etetine the amount of ammonium
nitrate (NHNO3) formed in CALPUFF. Regional ambient concentragi@f ammonia
are poorly understood. ND has one ammonia moait&eulah; please describe the type
of monitor and the land use at Beulah comparedherareas of the CALPUFF domain.
We question if this monitor is representative a¢ ALPUFF domain. We note that
monthly average NH3 from 2001-2002 was used asdraakd ammonia in CALPUFF
after removing days influenced by a source regidhe draft Plan should identify that
source region.

Response The ammonia monitor at Beulah is a Thermo Sifient7c continuous
sampler, based on the chemiluminescence analytioaess. Land use in the vicinity of
the Beulah monitoring site is predominantly rangdland cropland, which is typical for
most of North Dakota. Land use in the State iatnadly homogenous, with cropland
slightly more common than rangeland in eastern mordhern parts of the State, and
rangeland slightly more common than cropland in ghathwest part of the State. As
such, the Beulah ammonia monitor should be reptatea of the Calpuff domain.
When processing Beulah monthly background ammoaiaeg to use with CALPUFF,
hourly observations associated with the northwastisdirection quadrant were filtered
from the 2001-2002 data set. This was done toddaviais due to the Great Plans Synfuels
plant located about eight kilometers northwesthef inonitor site. This plant produces
significant amounts of ammonia as a result of itapction process.

EPA disapproved the use of the Ammonia LimitMgthod to define NH3 levels in the
VISTAS application cited by NDDAQ.

Response The NDDoH did not use the Ammonia Limiting MethALM) to define
ammonia levels. Background ammonia for NDDoH hybmiodeling was based on
actual ambient ammonia monitoring data. The NDDQusidd the ALM simply to avoid
double-counting of ammonia by multiple puffs in thedeling domain.

For POSTUTIL, hourly ammonia data for 2001 -200&e used and the Plan does not
mention removing data. The Plan should identifgifferent years were used for the two
applications. It appears that the ammonia levielsoatwood were doubled compared to
measured values based on the expectation that bodtig closer to ammonia sources in
Canada. However, that adds a subjective adjusttoetiie CALPUFF modeling that
brings into question the presumption that CALPUF#dgling is more accurate than just
using CMAQ at 36 km.

Response Based on consultation with Joe Scire (TRC Atnhesig Studies Group), the
NDDoH elected to use hourly background ammonia d@eaulah monitor) with
POSTUTIL. Use of the hourly data (rather than rhbnttended to improve hybrid
model agreement with sulfate and nitrate obsermatio the performance evaluation. As
was the case in the ammonia data set used with OKEPhourly data associated with
the northwest wind direction quadrant were remowesn the data set used with
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POSTUTIL, because of bias due to a large ammonieceqGreat Plains Synfuels Plant)
located northwest of the Beulah monitor site. Dmueesultant missing data periods, the
three year period 2001-2003 of hourly ammonia dates averaged to prepare a
composite hourly data set for 2002. The NDDoH aers this a refinement of the
monthly data used with CALPUFF, and notes that amandackground used with
POSTUTIL completely supersedes the ammonia backgraised in CALPUFF (this
conclusion is the result of extensive testing).

Regarding adjustment of Beulah monitoring data foe Lostwood location, the

assumption of higher ammonia background at Lostwisambnsistent with predominant
land use and other anecdotal evidence (see Se8ttmd), and it provided better
agreement with observations in hybrid model pertoroe evaluations for sulfate and
nitrate. We note again that NDDoH hybrid modeliaghot as sensitive to the specific
ammonia background applied because of the raticoapp used to adjust WRAP CMAQ
results (see response to Comment 58).

D) We note that four ozone monitors in central NBrevselected to represent background
ozone in CALPUFF. Are there only four ozone morstcn the CALPUFF domain?
Table 8.6 says background value for ozone was 3f) ppt does not link this to
monitoring data.

Response The four ozone monitors used to represent backgt ozone in the hybrid
model (CALPUFF) are located near the primary transpath between larger North
Dakota point sources and Class | areas. ThougiNBi2oH operates additional ozone
monitors in the State, ozone observations areivelgt homogeneous across North
Dakota with little spatial variability. It is ndikely that the inclusion of data from
additional ozone monitors would have provided arganingful difference in results.
The NDDoH used hourly ozone data from the four nwyei for year 2002 with
CALPUFF. The 30 ppb background ozone number inlelf&@®% represents a typical
annual average monitored value, and applied onlshase rare cases when the hourly
value was missing.

Comment 59 We question the Hybrid model performance evamat Model performance
evaluations are usually based on raw model outplg.understand that the Hybrid model results
were normalized before evaluation and then weranabzed again to the WRAP baseline
results. The need to normalize the CALPUFF redatesponse factors to the WRAP results,
brings into question the value of using the CALPURmfbrid regional model to discern the
benefits of NDDAQ strategies.

Response The performance evaluation was based on raw hoadput from the hybrid system.
Model output was not normalized or adjusted in @y prior to comparing with observations.
Language has been added to Section 8.6 to claigypbint.

Comment 6Q Section 8.6, including Figure 8.10, describepoasible way to account for

international emissions when assessing the progmesard the goal of natural conditions.
While we agree that examining the contribution xaretion for each aerosol species is a good
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approach to understanding if a State is meetinfpitsshare of emissions reductions associated
with visibility impacts at a Class | area, the nogttdescribed in this section and in the figure
raise concerns since there was no assessment ohtdreational component of the natural
condition estimate. The value in 2064 illustraitedrigure 8.10 uses the same natural condition
endpoint for the total extinction as well as the SUSource” extinction, yet the 2064 natural
condition estimates for aerosol species includeesgiobal or international component. We
believe that a better way to address reasonabiggs®e by extinction component is to assess the
reduction needed for each aerosol species measutbd baseline period to the end of the first
planning period and then assess if a state’s pihieaes a comparable reduction for its share of
extinction at the Class | areas.

Response In its approach for discounting the impact ofn@dian source visibility-affecting
emissions, the NDDoH modified the emissions inveasoused in the adjustment of WRAP
CMAQ modeling results (see revised Section 8.5B)e modification involved elimination of
all Canadian sources, except for the Canadian coemgoof natural background, which was
retained through adjustment of boundary conditionsCALPUFF. Therefore, the modified
emissions inventories accounted for all non-Camadiaurces, including all components of
natural background. Thus, there was no need testaitlie end point for the “U.S. sources” glide
path. For clarification, however, further desaoptregarding the context of “U.S. sources” has
been added to Section 8.6, and labels for “U.Stcesli glide paths in Figures 8.10, 8.24, 8.26
and 8.27 have been changed to “Canadian Sourcesubited Glide Path”.

Reasonable Progress Goals

Comment 61 The State should rely on WRAP regional modelasythe primary tool for
demonstrating progress toward visibility improvemegoals. The CMAQ-CALPUFF hybrid
modeling is problematic in several ways and gaibslittle benefits compared to using WRAP
products. Two WRAP products that were omitteddhdguld be included to help ND in making
its reasonable progress determination are 1) WeiglEmissions Potential (WEP) and 2)
extinction glide paths for SONOs, and OC.

The uniform rate of progress glide path cannot éagsed to account for contributions from
natural sources or international sources undeentior 2018 conditions without also removing
these contributions from the 2064 endpoint. Whihee contribution from natural and
international sources by 2064 is unknown, it may doenparable to current contributions.
Therefore removing the estimated contributions fianrent conditions without also accounting
for those contributions to the 2064 endpoint inappiately changes the slope of the uniform rate
of progress

It would be more appropriate to use the WRAP CAMBAR results to demonstrate the relative
contributions to sulfate and nitrate from Canadiad ND emissions at the North Dakota Class |
areas. The Plan has already included these résdithle 6.7.

We suggest NDDAQ use the WRAP extinction glide pathshow the improvement in $0Or

NOj3 due to emissions reductions from all sources@MMRAP 2018 inventory, and compare the
ND emissions reductions by 2018 to emissions reolietfrom Canada and neighboring states.
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It would be informative for the Plan to include whmercent of the State’s total $@nd NG
emissions from point sources is being reduced uB@dRT. What other point source or area
source reductions are reasonable?

Response The usage and purpose of the NDDoH hybrid madediystem was clarified in the

response to Comment 58, and in the revision ofi@e&5.6 of the SIP. The NDDoH does not
agree that the NDDoH modeling provides little b@nebmpared to using WRAP products.
Through use of the hybrid model to adjust WRAP CMA&€3ults, the NDDoH was able to

produce a suite of analyses related to weight afesce, none of which were available in the
original WRAP products. The NDDoH regards theséghteof evidence analyses more useful
than the additional WRAP products suggested bygdmementer.

Regarding the uniform rate of progress glide p&@®42endpoint, see response to Comment 60.

The SIP already includes the WRAP GaRBAT results, demonstrating the relative
contributions to sulfate and nitrate from Canadigud ND emissions at North Dakota Class |
areas, in Table 6.7 and 9.12.

A comparison of North Dakota emissions reductiops2b18 with emission reductions from
Canada and neighboring states has been addedtiorSec

The Department has reviewed other point sourcescudimiral tillage operations, smoke
management techniques and oil and gas operationspdgsible air pollution control

requirements. The Department determined that iaddit controls were not reasonable during
this planning period. However, all sources of emiss will be reevaluated during future
planning periods.

Comment 62 For stationary sources, NDDAQ developed a meilugy to look at options for
controls for sources, beyond the source subjeBART, contributing to the major components
of aerosol extinction on the worst 20 percent dayd/hile we generally agree with the use of
emissions over distance (Q/d) as a screening welnote that the Heskett facility was not
included in Table 9.4 even though NDDAQ proposesexclude the source from BART
requirements.

Response The status of Heskett Unit 2 is being reevaldaded will be addressed in a
supplement to this SIP revision.

Comment 63 Table 9.9 summarizes the results of assessieg ctbsts and visibility

improvement associated with possible controls @asehfacilities. The two power generation
facilities, Coyote and AVS, have emissions and @ipacts that are similar, if not greater than,
BART sources that will be required to add controlS.he methodology to calculate visibility

improvements noted in Table 9.9 are not explainedhis section but appear to be some
calculation of changes in the long-term metric lvé 20 percent worst visibility days. These
sources likely contribute to higher impacts on dydaasis, and a reduction in their emissions
would be part of a broad strategy to reach natcwalditions at the Class | areas.  As such
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NDDAQ should examine the total improvement from thaite of sources as part of its
reasonable progress assessment, not a simpleyuniitctapproach.

Response The improvement in the 20% worst days was ugeddicate the amount of visibility
improvement. The SIP was revised to better explaim Addressing individual days under
reasonable progress is inconsistent with the redderprogress goals in 40 CFR 51.308(d)(1)
which states “The reasonable progress goals mostda for improvement in visibility for the
most impaired days over the period of the implemigm plan and ensure no degradation in
visibility for the least impaired days over the saperiod.” 40 CFR 51.301 defines the most
impaired days as meaning “the average visibilitpamment (measured in deciviews) for the
20% of monitored days in a calendar year with tigldst amount of visibility impairment.” 40
CFR 51.301 defines the least impaired days as\heage visibility impairment (measured in
deciviews) for the 20% of monitored days in a cdiryear with the lowest amount of visibility
impairment.” It is clear that reasonable progrgesls should be established based on the
average of the “most impaired days” and the “l@agtired day”, not individual days.

The Department did evaluate the cumulative effetthe most efficient remaining options. As
stated on p. 182, the cumulative visibility improvent was 0.11 deciviews at LWA and 0.03
deciviews at TRNP. The less efficient control ops would provide even less improvement.

Comment 64 The assessment of non-air quality impacts oreda&{ in the draft SIP does not
address the substantial human health benefits iagstcwith reductions in fine particulate
concentrations resulting from additional controlS®, and NQ emissions from Coyote and
AVS since they would become the newest and higeestters of these pollutants after
implementation the SIP as drafted.

Response Reasonable progress is evaluated based on fatiorary factors 1) the cost of
compliance, 2) the time necessary for complianck, ttf8® energy and nonair quality
environmental impacts of compliance, and 4) theaiaing useful life of the source.

The Energy and Non-Air Quality Environmental Imgadinalysis does not address health
effects from air emissions. As stated in the BARIideline “In the non-air quality related
environmental impacts portion of the BART analysisu address impactsther than air
quality [emphasis added] due to emissions of the pollutarguestion. Such environmental
impacts include solid or hazardous waste generaiuh discharges of polluted water from a
control device.”

Even though health effects are not evaluated uthier section of the BART analysis, the
Department reviewed ambient monitoring data in \tenity of Antelope Valley Station and
Coyote Station. Five ambient monitors are operatethe immediate area. In 2008, the
maximum 3-hour S@concentration was 39 ppb (7.8% of the NAAQS), iieximum 24-hour
SO, concentration was 9 ppb (6.4% of the NAAQS) arel tlaximum annual average was 1.8
ppb (6% of the NAAQS). For NQthe maximum annual average was 2.7 ppb (5.1%ef t
NAAQS). Given the low concentration of these pialhis, any benefits to health from additional
controls and these facilities would be extremelgdia quantify.
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Comment 65 The decision on additional point source contmetsuld be better informed by
analysis of the how the emissions from sourcesimwitie State contribute to nitrate and sulfate
concentrations in Class | areas, both inside andidri of the State, in the baseline period
compared with the model projections in 2018. BART controls on stationary sources as well
as expected reductions from Federal mobile sowmall engine, and fuel requirements would
achieve a reduction that, had all other contrilgutates and other regions met similarly, would
put the total aerosol extinction on the uniformerat progress path, then the State could better
support a limited approach to additional contralghis first planning period. However, based
on our review of the information supplied in thafiiPlan and its appendices, we believe there
are cost-effective controls for the Coyote and AfdS8ilities that should be implemented under
the reasonable progress provisions.

Response The Department reviewed these sources basetheoffour statutory factors. We
looked at the visibility improvement using an enuss inventory that included all contributing
sources (cumulative analysis). This analysis sldowery little improvement if additional air
pollution controls (S@and NQ controls) are installed. We believe an individaahlysis for
SO, and nitrate will show the same result.

Although the Department found (using the four stafufactors) that additional controls are not
reasonable, Otter Tail Power Company has commitiegtduce NG emissions at the Coyote

Station by approximately 35%. This requirement b included as part of this SIP revision. In
addition, all sources will be reevaluated during tiext planning period.

Long-Term Strateqy

Comment 66 On Page 184, there is discussion of the redugtiosulfur dioxide emissions
from the R.M. Heskett Station No. 2. As noted iearlwe believe this facility is subject to
BART and should be assessed under the BART prangsio In addition, the reduction in
emissions reflect a 21 percent reduction from curemissions. The 70 percent coal-to-stack
removal cited in the draft Plan implies a greaggluction from current emissions.

Response The status of Heskett 2 is being reevaluatedvatide addressed in a supplement to
this SIP revision.

Comment 67 We request that NDDAQ include in the Long-Tertnaggy a linkage between
the prevention of significant deterioration programd its assessment of visibility impacts and
the Regional Haze Plan in the SIP. This will eaghat new sources are reviewed in a manner
that does not jeopardize the reasonable progreds gstablished by this Plan.

Response As part of the PSD program, the Department aililluate the cumulative effect of

all sources on the 20% worst and 20% cleanesttdagrssure there is no degradation from
baseline conditions. This has been added to thg-0@rm Strategy as Paragraph 10.7.

26



